Abstract
83
Deforestation could also promote lentification through increased water yields. Local 84 deforestation has little effect on precipitation but strongly reduces per-unit-area evapotranspiration 85 due to the lower height, shallower rooting depth, and lower leaf area index of grasses and crops 86 relative to trees. Thus, proportionally more rainfall becomes river discharge [2] . In the Upper Xingu
87
Basin, mean daily water yields increased four times in soybean watersheds relative to forest 88 watersheds via an increased contribution of groundwater-driven baseflow to stream discharge [7] .
89
Lentification could result if deforestation-driven increased water yields promote the expansion of semi-90 lentic riparian floodplains. Note, however, that this effect is strongly scale-dependent. When 91 deforestation reaches regional scales, the reduction in evapotranspiration feeds back into reduced 92 rainfall and therefore, reduced water yields [e.g.,14].
93
In interfluves away from streams and rivers, deforestation could also promote lentification via 94 soil compaction. In the Upper Xingu Basin soil infiltrability was markedly reduced in the conversion of 95 forests to pastures both in terms of infiltrability (from 1258 mm/h to 100 mm/h) and saturated hydraulic 
102
Taken together, it is apparent that there are several drivers in place capable of creating novel 103 lentic water bodies in converted Amazonian landscapes, and that such novel lentic water bodies span 104 the full spectrum of the hydroperiod gradient -from ephemeral to semi-permanent to permanent 105 waterbodies -in such a way that could consistently favor quite distinct elements of lentic freshwater 106 fauna [15] .
107
In this study we test, for the first time, the hypotheses (i) that land conversion in the Upper
108
Xingu Basin is associated with an increase in the availability of lentic freshwater habitats both along 
128
This study was conducted in the headwaters of the Xingu River in Canarana and Querência,
129
Mato Grosso, Brazil (Fig 1) 
137
Fieldwork was conducted in and around Tanguro Ranch (Fig 1) , a 82,000 ha farm covered 138 with primary closed-canopy forests (44.000 ha) and soybean plantations (38,000 ha). Neighboring 
149
The inset shows the location of the study site in Southeastern Amazon. In the Amazon Basin, green 
242
We tested a lentification effect of land use by comparing LRT models that fit different 
285
These six species, which together comprised 93.8% of all fish individuals dipnetted in the 286 three converted streams, responded strongly to reservoir conditions. CPUE was higher in reservoirs
287
for Aequidens michaeli, Pyrrhulina australis and Astyanax multidens, but lower for the three remaining 288 species (Fig 3) . A significant habitat-by-species interaction term (D=20.5, 5 df, p=0.001) confirmed 11 289 that some fish species were favored while others disfavored by stream impoundment. In fact,
290
Hyphessobrycon mutabilis and Moenkhausia phaeonota were entirely absent from reservoirs, as were 291 another ten less common species (< 0.5% in relative abundance). Nine fish species were found 292 exclusively in reservoirs (S1 Table) . 
310
Consequences of land use to amphibian assemblages along streams. Transects in deforested 311 watersheds had more than twice as many calling species (20 species) than transects in forested 312 watersheds (9 species). Note, however, that rarefaction curves asymptoted in pastures and to a 313 lesser degree in soybean fields, but not in forests (Fig 5A) . Because more singletons and doubletons
314
were found in forest transects, Chao2 estimators of species richness were 28.8 + 16.3 for forests
315
(mean + 1 SD) but 20.3 + 0.9 for pastures and 21.6 + 2.1 for soybean fields. Table) . 
354
Because forest plateaus were devoid of calling amphibians, we could not fit models to predict 
442
of relatively large fragments of primary forest in the region and riparian buffer zones (Fig 1) .
444
Broader geographic consequences
445
Although our research is local, it is tempting to speculate that the lentification of freshwater 
498
Concluding remarks
499
In this study we demonstrate that extensive hydrological change occurs very early in the 500 process of frontier settlement. 
